A latex coagglutination assay was developed to identify rough (R) isolates of Brucella. Latex beads were coated, via protein A, with either an anti-Brucella rough-lipopolysaccharide (R-LPS) monoclonal antibody (MAb) or an anti-Brucella 25-kDa outer membrane protein (Omp25) MAb. Slide agglutination tests were done for 68 strains of Brucella spp., including type strains of all biovars as well as field isolates. Latex beads coated with MAb to R-LPS coagglutinated only R strains, whereas latex beads coated with MAb to Omp25 coagglutinated all the R Brucella isolates except Brucella ovis. Coagglutination was easier to read than agglutination with rabbit R-Brucella-specific antiserum. Thus, this assay accurately differentiates B. ovis from other R Brucella isolates. The latex coagglutination assay can substitute, to advantage, for the current anti-Brucella (R) rabbit monospecific serum.
The method for identification of Brucella isolates includes steps intended to determine genus, species, and, finally, biovar. One of these steps is identification of the phase of the culture. This is determined by physical methods as well as by slide agglutination with monospecific antisera (2) . However, preparation of stocks of rabbit monospecific antisera is laborious and time-consuming, requiring adsorption steps with Brucella suspensions and a careful titration with smooth (S) and rough (R) Brucella strains. In addition, sometimes agglutination is weak, requiring further testing. Monoclonal antibodies (MAbs) to Brucella have been developed and used to characterize surface molecules, including smooth lipopolysaccharide (S-LPS) and rough lipopolysaccharide (R-LPS) and major and minor outer membrane proteins (OMP) (6, 8, 9) . It has been shown that MAbs to both R-LPS and OMP bind better to R than to S Brucella cells (6, 8) . In addition, some surface-exposed epitopes, present in the conserved, major OMP, Omp25 (10, 11) , are lacking in the Omp25 from Brucella ovis (10) . On the basis of these data, we developed a coagglutination test which can substitute for monospecific rabbit antisera in the determination of colony properties and which differentiates B. ovis from other ovine and nonovine R Brucella isolates.
The bacteria tested in this work and their sources, hosts, and geographical origins are listed in Table 1 (Brucella) and 2 (non-Brucella). Brucella strains were grown for 24 h in tryptic soy agar (Gibco BRL) supplemented with yeast extract (Difco) (TSAYE); for B. ovis and B. abortus biovar 2, TSAYE was enriched with 5% horse serum (Gibco, Scotland), and 10% CO 2 was provided for some species as recommended (2) . The other genera were grown in TSAYE. MAbs were A68/03F03/ D05 (immunoglobulin G2b) (8, 9) and A76/02C12/C11 (immunoglobulin G2a) (10, 11) , which are specific for Brucella R-LPS and Brucella Omp25, respectively. The preparation of latex suspensions was as follows. A 50-l volume of a 10% suspension of latex calibrated particles (Estapor, 0.8 m; Rhône-Poulenc Ltd., Manchester, United Kingdom) (4) was washed twice with a 0.5-ml volume of 20 mM glycine-34 mM NaCl-6.15 mM NaN 3 and incubated in the same buffer with 100 g of protein A (catalog no. P-6031; Sigma, St. Louis, Mo.) for 1 h at room temperature (22°C) in a total volume of 0.5 ml. Latex was washed once with 1 ml of 100 mM glycine-170 mM NaCl-6.15 mM NaN 3 (GBS) and incubated with 1.5 ml of hybridoma supernatant (antibody concentration, 50 g/ml) for 1 h at room temperature. Finally, latex was washed three times with 1 ml of 1% bovine serum albumin in GBS, resuspended in 1 ml of this buffer, and stored frozen (Ϫ20°C). For testing latex coagglutination, fresh bacterial cultures were used. A loopful of a selected colony and a 20-l drop of latex suspension (which was previously vigorously vortexed) were placed close together onto a glass slide. Bacteria were mixed with the latex with glass rods, and incubation proceeded for 2 min. Agglutination was determined by direct visual examination while the slide was gently rocked and expressed qualitatively as "ϩ" (agglutination) or "Ϫ" (no agglutination). For comparison, each strain was tested in parallel with an anti-Brucella (R) rabbit monospecific serum (2) . When necessary, weak agglutinations were confirmed by examination through a binocular stereomicroscope.
Latex coagglutination tests were conducted for 68 Brucella sp. strains (18 reference and 50 field strains from different hosts and geographical origins). Specificity was assessed by testing 15 non-Brucella strains, including bacteria reported to be related to Brucella antigenically (Yersinia enterocolitica O:9, Salmonella urbana, Escherichia coli O:157, and Francisella tularensis) (2) or genetically (Ochrobactrum anthropi and Phyllobacterium spp.) (12) . Two latex preparations were used, one prepared with Brucella R-LPS-specific MAb A68/03F03/D05 (LxR) and the other prepared with Brucella Omp25-specific MAb A76/02C12/C11 (Lx25).
None of the S Brucella strains coagglutinated with either LxR or Lx25. All of the 44 R Brucella strains coagglutinated Neither LxR nor Lx25 coagglutinated the non-Brucella strains tested. Monospecific anti-Brucella (R) serum agglutinated only R and S-R Brucella strains. Coagglutinations with both LxR and Lx25 were clear and easier to read than agglutination with monospecific serum; however, LxR gave a more intense and rapid reaction than Lx25. Only with monospecific serum were agglutinations further observed with a stereomicroscope.
Brucellosis in sheep can be due to infection by B. melitensis or B. ovis (2, 3) . Although B. melitensis is an S species, R forms can sometimes be isolated from infected sheep (1, 3) . Rapid identification of Brucella includes a study of colony morphology, including the surface, and reactivity of fresh suspensions made from the colony with specific antisera. Although agglutination with anti-Brucella S (A or M O-polysaccharide chain) antisera could be one criterion for differentiating S B. melitensis from B. ovis, this cannot distinguish between the latter and R forms of B. melitensis or even of other species. Indeed, agglutination tests with anti-Brucella (R) serum can only confirm the colony as R Brucella.
The method presented in this work relies on the use of a pair of MAbs, directed against the R-LPS and Omp25, respectively, of Brucella. The epitope recognized by MAb A76/02C11/C12 (Lx25) is present in all Brucella species except B. ovis and is surface exposed (10) . In B. ovis, a different conformation of the protein due to a deletion in the omp25 gene explains the absence of the A76/02C11/C12 epitope (10). Other authors previously had reported the usefulness of coagglutination with monospecific (A or M) anti-S-LPS antisera (13) or anti-S-LPS (A) (14) or (M) (15) MAbs in typing S Brucella cultures. However, non-S cultures could not be positively typed with those reagents.
In conclusion, using latex beads coated with this pair of MAbs, we were able to distinguish B. ovis isolates from other S and R Brucella isolates. The test was determined to be specific for the genus Brucella as no reactivity was observed with other genetically or antigenically related organisms. In addition, LxR can be used alone as a substitute for anti-R monospecific serum, giving clear-cut results with the advantages of MAb-based technology (7). a Bacteria were tested with latex beads coated with R-LPS-specific (LxR) and Omp25-specific (Lx25) MAbs to assess the specificity of the coagglutination assay. There was no agglutination for any of the non-Brucella organisms tested. 
